The standard expressions for averaged energy density and energy flow of waves in dispersive media are generalized in order to include effects due to strong dispersion and/or broad band signals. A close relationship is revealed between these generalized energy expressions and the bilinear concomitants corresponding to the dispersion operator, which governs the wave motion.
Introduction 2. A Short Review
In a previous paper 1 , generalized expressions were given for the averaged energy density of slowly varying electromagnetic waves in a temporally dispersive medium. The result was a generalization of the standard expression and included correction terms, which should be important for broad band signals and/or strong dispersion. It was furthermore suggested that the concept of bilinear concomitants should prove valuable in studies of generalized wave energy expressions in dispersive media.
In the present paper we will shown that this is indeed the case, because averaged energy density We shall use complex notations and consequently write the real quantity X(t, x) (X = E,J) as
The fields are assumed to be slowly varying, i. e. 
Here 
The aim of the present investigation is to extend Eqs. (2.6) and (2.7) for the case of a slowly varying envelope function, while preserving the form of Equation (2.9). This condition will subsequently be shown to lead to a high degree of symmetry in L'. Other facts supporting this approach are given in 3 .
The Dispersion Operator
Following where Dov denotes the operator algebraically adjoint to D0 p .
The Conservation Equation
Consider the expression E0* Dop E0 -E0 Dop E0*.
which can be rewritten in two ways as follows 
Generalized Lagrangian

\W) = \P(E0,E*), (S) = \Q(E"E*).
(4.5)
Thus we have shown, how the concepts of adjoint operator and bilinear concomitants come in very naturally and makes the derivation of the generalized energy expressions Eq. (4.5) formally very short. The result is appealingly simple, as averaged energy density and energy flow are (apart from the factor i'/4) the concomitants of the dispersion operator. 
Symmetric Concomitants
We emphasize, that although Eq. (5.1) is chosen so as to preserve the form of Eq. (2.9), it is not evident a priori that L is a Lagrangian density, i. e.
it will have to be proved that the variational equation of L yields the correct differential equation for #0, Equation (3.1).
Then it can be shown (see Appendix) that Eq. (6.3) termination of ln> m , viz.
P(E",E') =
It is obvious from Eq. (5.1) that the concomitants are given by the function L'. However, the problem of determining L' involves some rather troublesome algebra and we will here only indicate the main line of argument. Some more details are given in two appendices. The function L' will be determined by means of a recurrence formula and we start by introducing some convenient notations. Equation ( and we obtain Eq. (7.1) as we should. This obviously leads to a velocity depending upon the form of the signal.
